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Virtual parallel file system

Interposes between application and another physical
parallel file system

Reorganizes application 10
From N-1 into N-N
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N-1 Performance Penalty
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PLFS High Level
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PLFS High Level
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PLFS Virtual Layer
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PLFS High Level
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EPLFS Checkpoint BW Summary

Speedup (¥)

BTIO ChomboFLASH LANL1 LANLZ LAML3 IUR PatternPixie QCD  AWE
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Current large push at LANL into production
Running on Roadrunner for friendly users
Big debug push to get onto Roadrunner for all users
And other supercomputers as well: current and future

New features needed for Version 1.0 production release
MPI-10 interface
Thread-pools for archiving workloads
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Application

MPI-10
ADIO
ad_plfs

POSIX
FUSE

plfs_fuse_shim
PLFS API

Index Metadata

Storage Interface

POSIX HDFS
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Read open time for files created by lots of writers

Large sequential read bandwidth for files created with lots
of small writes
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Chunk |Chunk
Offset

Logical
offset

PLFS
index = new Index()

foreach index chunk c:
index->add( c)

/hostl/ /host2/

« v
/data.131 /data.132 /index /data.279 /data.281 /index

“PLFS Container”
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Chunk |Chunk
Offset

Logical
offset

PLFS
index = new Index()

foreach index chunk c:
index->add( c)

Replace foreach with threads

/hostl/ /host2/

« v
/data.131 /data.132 /index /data.279 /data.281 /index

“PLFS Container”
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Read Open Times
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Figure 1: experiment, right(target,3).read_Ffile_open_wait_time_max, where mpihost like “rrz” && user like ‘johnbent’ && description rlike “hpss

me max < 20 && pifs threads<«=16 && total size mb > 20°1024 (1405 rows, 1280857844)
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If file was created with small writes
PLFS and read with large reads

foreach data chunk c: Each read may span multiple physical
read(fd, offset+c,...) data chunks across multiple drives

/hQstl/ /host2/

@ @
« ~

/data.131 /data.132 /index /data.279 /data.281 /index

“PLFS Container”
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If file was created with small writes
PLFS and read with large reads

foreach data chunk c: Each read may span multiple physical
read(fd, offset+c,...) data chunks across multiple drives

Replace foreach with threads
/hastl/ /host2/

@ @
« ~

/data.131 /data.132 /index /data.279 /data.281 /index

“PLFS Container”
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Pure Read Bandwidth
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Figure 2. experiment, right(target,3) total_size_mb/read_total_op_time_max, where mpihost like ‘rr2’ && user like “johnbent’ && description rlike 'hpss_pMs.readsS” && isnull{error) && read_file_ope
n walt_ time max < 20 && pifs threads<=16 && total size mb > 20°1024 (1405 rows, 1280857848)

Tuesday, August 3, 2010



Version 1.0 imminent

Open source
http://sourceforge.net/projects/plfs/

> svn co https://plfs.svn.sourceforge.net/svnroot/plfs plfs

Collaborations, contributions, bug reports very welcome

Version 2.0 not imminent
Further virtualization and re-organization of user data
Distribute metadata workload transparently
Use communicators in MPI to optimize PLFS ADIO layer
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